Introduction
The pseudo-first order model equation (Ho and McKay, 1998b) :
where q e and q t are the amount of ion sorbed per gram of sorbent at The second order model equation (Atkins, 1996) :
The pseudo-second order model equation (Benaissa and   159 Benguella, 2004; Ho and McKay, 1999) .
160 161
Substituting Eq. (5) into Eq. (4) yields: 
where 
where DH is the heat of the reaction (kJ/mol) and Y is a constant.
185
Eq. (9) can be rearranged to obtain Eq. (10):
where DS is the standard entropy change (J K À1 mol
À1
).
187
The Gibbs free energy change, DG
, can be represented as solution until the system reaches equilibrium (Helfferich, 1962) .
244
The results in Table 1 and not to achieve maximum removal of phosphate anions.
287
Hence, SH gel amounts used were small enough for the gel to The results, in Table 2 , demonstrated no significant increase in the 298 rate constant k 0 2 , initial rate, h and equilibrium capacity, q e . This 299 indicated that the reaction rate was independent of hydrogel 300 mass. The dependency of the rate constants on one reactant, the Table 3 .
344
Analysing the data in 
